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@> Disc player and method of reproducing information of the same. 

(57) The disc player accommodates a plurality of 
CD-I discs (2), to each of which program data 
required to reproduce information on the disc is 
recorded at a predetermined area thereof. The 
disc player has a disc changer (1) to selectively 
supply each CD-I disc to a reproducing unit (3). 
The method of reproducing information of the 
disc player includes the steps of: reading the 
program data from the CD-I disc, and writing 
the read program data into a memory (23), with 
respect to all of the CD-I discs accommodated 
in the disc changer; and performing a repro- 
duction operation with reference to the prog- 
ram data written in the memory at the time of 
the reproduction operation of the information 
on the CD-I disc. 
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The present invention is related with a disc player 
and a method of reproducing information of the disc 
player. 

More particularly, the present invention is related 
with a controlling method of a music accompaniment 
playing apparatus, which has a disc changer accom- 
modating two or more CD-I (Compact Disc- 
Interactive) discs, on which "karaoke" (music accom- 
paniment play) music is recorded by the CD-I format. 

The present invention is also related with an im- 
provement of the music accompaniment playing ap- 
paratus using a disc changer which accommodates 
many CD-Gs (CD graphics). 

The present invention is further related with an 
improvement of displaying a title name of the music 
in the music accompaniment playing apparatus, 
which uses the disc changer accommodating the CD- 
G and the CD-I. 

A music accompaniment playing system is adapt- 
ed to display words on a display device with a music 
accompaniment playing sound. Besides the music 
accompaniment playing apparatus using a LD (Laser 
Disc), which reproduces an animation as a BGV (Back 
Ground Video : background image), there is a music 
accompaniment playing apparatus by use of the CD- 
G (CD-Graphics). The graphics data is kept by the 
compact format in the CD-G. 

The CD-G type music accompaniment playing 
apparatus as well as the LD music accompaniment 
playing apparatus, has a CD changer for storing or ac- 
commodating many CD-Gs. For example, about 300 
discs of CD-Gs are accommodated in the CD 
changer. If it is converted into the number of musics, 
it is equivalent to about 3,000 musics. In the CD-G, 
word information is recorded as graphics data togeth- 
er with audio information of the music of the music ac- 
companiment play. At the time of reproduction, this 
graphics data is reproduced with the audio informa- 
tion, and the character display of it is carried out on 
a picture plane of a TV monitor. A CD-G type music 
accompaniment playing apparatus is generally used 
while it is interlocked with the LD player prepared in- 
dependently, and is adapted to superimpose the 
graphics data to the animation BGV data supplied 
from the LD player to display it at the time of repro- 
duction. 

In the above mentioned disc player and the repro- 
ducing method thereof, there is a first problem as fol- 
lowing. 

Namely, according to the CD-I, the program for 
operating a CPU (Central Processor Unit) is stored on 
the disc itself. The disc system of a dialog type is built 
under a predetermined OS (Operating System) envir- 
onment. The start address of the data built in the disc, 
the sequence about the control of the operation, etc. 
are described in this program. 

It is possible to provided a music accompaniment 
playing system in the same manner as the conven- 



tional CD-G disc, by constructing the music data and 
the graphics data by use of the ADPCM (Adaptive 
Delta Pulse Code Modulation), as the data of such a 
CD-I disc. 

5 However, in order to perform the performance 

operation by the CD-I disc, it needs to load in advance 
the program recorded in the disc, for each disc i.e. 
each time when the selected one disc is to be repro- 
duced, so that, as the time for loading this, it is nec- 
10 essary about 30 seconds, including the time required 
for the loading operation of the disc, and for locking 
various servo-operations. 

If such a CD-I disc is applied to the changer sys- 
tem, which stores about 300 discs, for example, it be- 
ts comes necessary to load the program data for every 
operation of exchanging the discs. Thus, in order to 
shift to the next music, the watting time for about 30 
seconds is required, which becomes a serious prob- 
lem when adapting it to the music accompaniment 
20 playing system, which is the first problem. 

Further, in the aforementioned disc player and 
the reproducing method thereof, there is a second 
problem as following. 

Namely, the conventional CD-G type music ac- 
25 companiment playing apparatus does not have a 
function to display a music title in advance of the re- 
production of the music. Generally, the music title to 
be reproduced is displayed on the picture plane of the 
TV monitor as the graphics data with a performance 
30 of the introductory section (so-called introduction 
portion) for every music. In other words, the music ti- 
tle cannot be checked, until the reproduction is actual- 
ly begun. 

As a result, when the operator of the music ac- 

35 companiment playing apparatus does operation mis- 
takes, such as a music title input mistake, he notices 
it after a performance of music actually starts. Fur- 
ther, there occurs such a problem that one man has 
selected one music and yet the other man selects the 

40 same music in succession. 

Therefore, it may be proposed to employ a CD-I 
(CD-Interactive) as a disc which can record a music 
title data, in addition to the program information of the 
music accompaniment play. The CD-I is adapted to 

45 record various kinds of program data other than the 
music data compressed by the ADPCM (Adaptive 
Delta Pulse Code Modulation). 

However, it is not economically appropriate to ex- 
change all of the existing CD-Gs installed in the CD- 

50 G type music accompaniment playing apparatuses 
widely spread, to the CD-Is, resulting that the burden 
of the supplier of the music accompaniment playing 
discs as well as the user of the apparatus would be 
enormous, which is the second problem. 

55 Further, in the aforementioned disc player and 

the reproducing method thereof, there is a third prob- 
lem as following. 

Namely, since the conventional CD-G type music 
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accompaniment playing apparatus does not have a 
function to display a music title in advance of the re- 
production of the music, and since the music title is 
displayed on the picture plane of the TV monitor with 
a performance of the introductory section for every 5 
music, when the reservations for a large number of 
desired musics of music accompaniment play are in- 
putted, each music is continuously reproduced in the 
order of the input, according to the conventional tech- 
nique, so that, the music title cannot be checked i.e. 10 
which music is nextly reproduced, until the reproduc- 
tion is actually begun. This brings a problem that the 
preparation to sing must be done after starting the in- 
troduction portion of the music specified by the oper- 
ator. 15 

It is therefore an object of the present invention 
to provide a disc player and a method of reproducing 
the information of the disc player, which makes it pos- 
sible to access speedily to a program required for the 
reproduction, at the time of an information reproduc- 20 
ing operation accompanied by an exchanging opera- 
tion of the CD-I discs. 

It is another object of the present invention to pro- 
vide a disc player and a method of reproducing infor- 
mation of the disc player, which can carry out the pic- 25 
ture plane display of the program information name, 
such as a music title, in advance of the reproduction 
of the program information, while promoting an effec- 
tive use of the existing discs. 

It is another object of the present invention to pro- 30 
vide a disc player and a method of reproducing infor- 
mation of the disc player, which can display the pro- 
gram information names, such as a title name of mu- 
sic etc., in precedence during the reproduction of the 
preceding program information in case that a plurality 35 
of pieces of program information, such as musics of 
music accompaniment play, are continuously repro- 
duced, while promoting an effective practical use of 
the existing discs. 

According to the present invention, the above ob- 40 
ject can be achieved by a first information reproduc- 
ing method and a first disc player of the present in- 
vention. 

In the first method, the information of a disc play- 
er accommodating a plurality of CD-I discs, to each of 45 
which program data required to reproduce informa- 
tion on the disc is recorded at a predetermined area 
thereof, is reproduced. The disc player has a disc 
changer to selectively supply each CD-I disc to a re- 
producing unit. The first method includes the steps of: so 
reading the program data from the CD-I disc, and writ- 
ing the read program data into a memory, with re- 
spect to all of the CD-I discs accommodated in the 
disc changer; and performing a reproduction opera- 
tion with reference to the program data written in the 55 
memory at the time of the reproduction operation of 
the information on the CD-I disc. 

The f irst disc player includes: a reproducing unit 



for reproducing information recorded on a CD-I disc, 
to which program data required to reproduce the in- 
formation is also recorded at a predetermined area 
thereof; a disc changer for accommodating a plurality 
of CD-I discs and selectively supply each CD-I disc to 
the reproducing unit; a memory for storing the pro- 
gram data; and a controller for controlling the repro- 
ducing unit to read the program data from the CD-I 
disc and writing the read program data into the mem- 
ory, with respect to all of the CD-I discs accommodat- 
ed in the disc changer, and for performing a reproduc- 
tion operation of the reproducing unit with reference 
to the program data written in the memory at the time 
of the reproduction operation of the information on 
the CD-I disc. 

According to the first method and the first disc 
player of the present invention, the program data of 
all CD-I discs in the disc changer is read prior to the 
reproduction of the CD-I disc. And, this read program 
data is written into the memory. Subsequently, at the 
time of reproducing the CD-I disc which is supplied to 
the reproducing unit from the disc changer, the re- 
quired program data is read from the memory. Then, 
the reproduction operation is performed with refer- 
ence to this read program data. 

In this manner, since the program data of each 
CD-I disc is transferred to the side of the memory in 
advance, it is not necessary to read the program data 
from the CD-I disc for each CD-I disc upon reproduc- 
ing, and thus, it is possible to increase the speed of 
accessing to the program data accompanied by the 
disc exchange, according to the first method and the 
first disc player of the present invention. 

According to the present invention, the above ob- 
ject can be also achieved by a second information re- 
producing method and a second disc player of the 
present invention. 

In the second method, the information of a disc 
player, is reproduced. The disc player accommodates 
a plurality of first format discs, each of which stores 
program information by a first format, and at least one 
second format disc, which stores program informa- 
tion name data of each of the first format discs by a 
second format different from the first format, and re- 
produces the program information. The second meth- 
od includes the steps of: reading the program infor- 
mation name data from the second format disc and 
storing the program information name data into a 
memory; selecting one of the first format discs to be 
reproduced; and displaying the program information 
name data corresponding to the selected first format 
disc before reproducing the program information of 
the selected first format disc. 

The second disc player includes: a plurality of 
first format discs, each of which stores program infor- 
mation by a first format; at least one second format 
disc, which stores program information name data of 
each of the first format discs by a second format dif- 
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ferent from the first format; a reproducing unit for se- 
lecting one of the first format discs and reproducing 
the program information of the selected first format 
disc; a memory for storing the program information 
name data; a displaying device for displaying a pro- 5 
gram information name; and a controlling device for 
reading the program information name data from the 
second format disc, storing it to the memory, and 
transferring the program information name data cor- 
responding to the selected first format disc to the dis- w 
playing device before the reproducing unit reproduc- 
es the program information of the selected first for- 
mat disc. 

Namely, according to one aspect of the present 
invention, the second disc player records the music 15 
title data of music of the music accompaniment play 
in the CD-G, which is the first format disc, onto the 
CD-I, which is the second format disc, and it reads out 
the music title data from the CD-I at the time of instal- 
lation of the music accompaniment playing apparatus 20 
etc. to store thus read music title data to the memory. 
Then, each time of reproducing the CD-G, it reads the 
corresponding music title of the music from the mem- 
ory, and displays it on the picture plane of the TV 
monitor. 25 

According to the second method and the second 
disc player of the present invention, the second for- 
mat disc, on which each program information name 
data of a plurality of first format discs are collectively 
recorded, is prepared. From this second format disc, 30 
the program information name data is stored to the 
memory under the control at the time of installation 
etc. of the music accompaniment playing apparatus. 
And, in advance of the reproduction of the program in- 
formation, the program information name data can be 35 
displayed on the displaying device. 

Therefore, it is not necessary to replace all of the 
first format discs by the second format disc, but just 
by employing the second format disc of 1 disc or sev- 
eral discs, it is possible to operate the existing system 40 
with a function to display the program information 
name, according to the second method and the sec- 
ond disc player of the present invention. 

According to the present invention, the above ob- 
ject can be also achieved by a third disc player and a 45 
third method of reproducing information of the disc 
player of the present invention. 

In the third method, the information of a disc 
player for selecting one of a plurality of recording 
discs and reproducing program information included 50 
in the selected recording disc, is reproduced. The 
third method includes the steps of: reproducing one 
program information; and displaying an information ti- 
tle name of another program information to be nextly 
reproduced after said one program information, on a 55 
displaying device, at a predetermined time during a 
reproduction of said one program information. 

The third disc player includes: a reproducing unit 



for selecting one of a plurality of recording discs and 
reproducing one program information included in the 
selected recording disc; a memory for storing an in- 
formation title name of the program information of 
each of the recording discs; and a displaying device 
for displaying the information title name of another 
program information to be nextly reproduced after 
one program information at a predetermined time dur- 
ing a reproduction of one program information. 

Namely, in case that a plurality of musics of music 
accompaniment play, are continuously reproduced, 
the present invention is adapted to display the title 
name of the music which is to be nextly reproduced, 
on a picture plane of a TV monitor during the repro- 
duction of the preceding music at a predetermined 
time before the end, for example, according to one as- 
pect of the present invention. 

According to the third method and the third disc 
player of the present invention, at the predetermined 
time during the reproduction of one program informa- 
tion, for example, at the time just before the reproduc- 
tion end of the program information etc., the informa- 
tion title name of another program information which 
is to be nextly reproduced, is displayed on the display- 
ing means. Thereby, it becomes possible to know be- 
forehand which program information will be nextly re- 
produced. For example, when the present invention is 
applied to the music accompaniment playing appara- 
tus, it becomes possible to know beforehand that the 
music selected by the operator will be nextly repro- 
duced during the reproduction of the preceding mu- 
sic. 

The nature, utility, and further features of this in- 
vention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred em- 
bodiments of the invention when read in conjunction 
with the accompanying drawings briefly described 
below. 

In the drawings: 

FIG. 1 is a block diagram which shows a consti- 
tution of a disc player as a first embodiment ac- 
cording to the present invention; 
FIG. 2 is a block diagram which shows a detailed 
example of a CD-I data processing unit in the first 
embodiment of FIG. 1; 

FIG. 3 is a diagram which shows an example of 
a disc format employed in the first embodiment of 
FIG. 1; 

FIG. 4 is a block diagram which shows a consti- 
tution of a disc player as a second embodiment of 
the present invention; 

FIG. 5 is a block diagram which shows a consti- 
tution of a disc player as a third embodiment of 
the present invention; and 
FIG. 6 is a diagram in which an example of data 
format of a sub-header of the CD-I is shown. 
Nextly, the preferred embodiments of the present 
invention will be explained on the basis of the draw- 
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ings. 

FIG. 1 shows a music accompaniment playing ap- 
paratus as a first embodiment according to the pres- 
ent invention. 

In FIG. 1, the music accompaniment playing ap- 
paratus is provided with a CD changer 1, a CD player 
3, a CD-I data processing unit 10, an amplifier 11, a 
speaker 12, a microphone 13, a LD player 14, a su- 
perimposer 19, a display device 20, a commander 21 , 
a system controller 22a, and a memory 23. 

The CD changer 1 accommodates a plurality of 
CDs 2, including a CD-I disc, and is provided with a 
driving unit 24 for exchanging the CDs and selectively 
supplying one selected CD to the CD player 3 under 
the control of the system controller 22a. 

The CD player 3 is provided with a spindle motor 
5, an optical pickup 6, a reproducing unit 7 and a ser- 
vo unit 9. The LD player is provided with a spindle mo- 
tor 1 6, an optical pickup 1 7, a reproducing unit 1 8, and 
a servo unit 25. 

The CD-I data processing unit 10 is provided with 
a CPU 91 (Central Processing Unit) 91, a system bus 
92, an I/O input 93, an ADPCM decoder 94, a memory 
95, and a video decoder 96, as shown in FIG. 2. 

Here, before explaining the detailed construction 
of the system, the outline about the CD-I will be ex- 
plained, which is the medium used in the present in- 
vention. 

In the CD-I, the logical format, the computer and 
OS (Operating System) for controlling it, the method 
of compressing the audio signal and the video signal 
to the digital signal, and a portion of the specifica- 
tion. as the product, are defined as the standard, 
which is called as a common-name of "GREEN 
BOOK". According to this standard, all CD-I discs 
have interchangeability such that they are reproduci- 
ble by all CD-I players. The CD-I system is defined 
such that it can use various audio and video informa- 
tion as an interactive multi-media system by use of a 
computer program. 

In this manner, the CD-I is the first multi-media 
system which is considered as a system for the public 
use toward the application for the home use and the 
educational use. 

The CD-I standard is defined on the basis of the 
CD-ROM standard. The CD-ROM standard is defined 
on the basis of the CD-DA standard (which is the gen- 
eral audio CD standard and has a common name of 
"RED BOOK"). Therefore, the physical specifica- 
tions, such as a disc outside size and a weight, and 
the optical specification, follow the RED BOOK. The 
data format follows the YELLOW BOOK. 

The format of the CD-I is specified on the basis 
of the mode 2 of the CD-ROM, and is different, about 
the addition of the sub-header and the positions of 
the EDC, ECC etc., from the two formats (form 1 and 
form 2) and the CD-ROM format. 

To the sub- header, 4 bytes of a file number, a 



channel number, a sub-mode and a coding informa- 
tion, are written twice as a counter measure of the 
reading error. The file number is prepared in order to 
recognize the block when the block belonging to the 
5 same file is interleaved. The file number is stored to 
the directory mentioned later, corresponding to the 
file name. The block of the file number belongs to one 
certain file. 

In the data format of the CD-I, each data form of 

w the audio and video to be recorded, and the file for- 
mat which constructs these data, are as following. 

Namely, the audio data is recorded by the 
ADPCM method. There are three levels in this meth- 
od. If the tone quality is decreased, the record capaci- 

15 ty is increased, so that the prolonged reproduction is 
enabled. In the data compression according to this 
method, the data of the prediction filter and the range 
used at the time of the reproduction, is recorded to- 
gether with the compressed data. 

20 The video data is recorded by the compression 

coding method of the various still pictures. The meth- 
od suitable for the kind and the usage of the original 
image is employed. The DYUV is suitable for natural 
drawings. The CLUT and the RGB555 are suitable for 

25 so-called graphics drawings. The RL is also suitable 
for the graphics drawings and, since its rate of com- 
pression is higher, it is applicable also to graphics ani- 
mations. 

As for the file format, the CD-I employs the hier- 

30 archical structure on the basis of a root directory, un- 
der which some layers of the sub-directories are 
layered, and a file is further located thereunder. Each 
sub-directory is also treated as a file. 

From the files in this hierarchical structure, the 

35 target one is sought. A pass table is provided in order 
to make the seeking-time short. Moreover, the distrib- 
uted sub-directory structure is employed. The disc 
label is written to the sector, whose physical address 
of the disc is 2 minutes 16 seconds block, in which the 

40 contents of the disc and the logical addresses of the 
pass table and the root directory, are written. 

The seeking operation of the CD-I is performed 
as follows. Firstly, the disc label is accessed, and the 
address of the pass table is recognized. Then, the 

45 pass table is accessed, and the contents of the pass 
table are stored into the RAM. The pass table is an ad- 
dress table on which the sub-directory is arranged in 
the order of the parent-and-child relation and the 
name. Thus, the address of the sub-directory includ- 

50 ing the target file, is identified, so that the access 
there is performed. From this position, the continu- 
ous reading operation is performed, and the target 
file is obtained. 

The CD-I disc, which is constructed by the above 

55 format, is then subjected to the reproduction in the 
CD-I system. The CD-I system is set to the GREEN 
BOOK. 

The GREEN BOOK prescribes as for the OS, 
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which is called as "CD-RTOS", and is constructed on 
the basis of the OS-9/68000. 

In this manner, it is the CD-I system, which has 
the computer using the OS and the large-scaled CD- 
ROM, and includes the compressed audio and video 5 
signal format. 

In FIG. 3, the format 100a shows an example of 
the format of CD-DA which is a so-called compact 
disc for audio, or CD-G. The format 100b shows an 
example of the format of CD-I Ready which is differ- 10 
ent form the formats of the CD-DA and CD-G. The 
format 100c shows a format which is, so to speak, a 
mixture of the CD-DA and the CD-I Ready, and is 
adapted to pseudo-function in the same manner as 
the CD-I Ready by recording the CD-I data at the area 15 
of TN01 of the CD-DA. Identification of each of these 
discs is performed by detecting the identifying code 
recorded in each TOC area. 

In the CD-I Ready format 100b shown in FIG. 3, 
there are provided a CD-I area and a FILE TOC (file 20 
track) area having a structure specialized as its appli- 
cation, through a gap area between the TOC area 
and the TNO (track number) 1. A volume descriptor 
VD is provided in the CD-I area. This volume descrip- 
tor VD is the description word which properly de- 25 
scribes the contents of the information stored in the 
pertinent disc, and is read at the time of a reading 
start 

As shown in the format 100c of FIG. 3, as one 
form of the CD-I, for example, the TN01 may be used 30 
as the CD-I track, and the track TN02 and the tracks 
after the TNO 2 may be used as the CD-DA track. 

In this manner, the CD-I Ready format 100b as a 
modification of the CD-I has the application program 
area and the data area between the TOC area situ- 35 
ated in the lead-in area and the TN01 in the program 
area, through the gap area. 

The music accompaniment playing apparatus ac- 
cording to the present invention is constructed on the 
basis of the above mentioned CD-I format. 40 

In FIG. 1, the CD changer 1 accommodates or 
stores a plurality of the above mentioned CD-Is 2, and 
is adapted to selectively load each disc one by one to 
the CD player 3 by the driving unit 24 in correspon- 
dence with the change command. The CD changer 1 45 
is operated by a control command of the system con- 
troller 22a mentioned later in detail. The CD player 3 
reproduces the record information of the CD-I 2 se- 
lected from the CD changer 1. Namely, for example, 
under a predetermined rotating condition by the spin- 50 
die motor 5, the loaded CD-I 2 is optically read by the 
pickup 6, and the RF signal converted into the electric 
signal by the pickup 6 is demodulated by the repro- 
ducing unit 7. The servo unit 9 controls the number of 
rotations of the spindle motor 5, and the focusing and 55 
tracking controls of the pickup 6. The CD-I data proc- 
essing unit 10 is connected to the output of the repro- 
ducing unit 7. 



As shown in FIG. 2, the CD-I data processing unit 
10 consists of the computer. By the program stored 
in the memory 95, the CPU 91 carries out the decod- 
ing of the CD-ROM data in the CD-I 2, performs the 
extraction of the data required for reproduction etc. in 
addition to this, and generates and outputs the audio 
data b and the video data e. The audio data b is sent 
to the amplifier 1 1 . The video data e is sent to the su- 
perimposer 1 9. 

The amplifier 11 combines the voice signal cfrom 
the microphone 13, and the audio signal b from the 
CD-I data processing unit 10, amplifies it to a prede- 
termined electric-power level, and outputs the com- 
posite signal d to the speaker 12. 

The LD player 14 is an apparatus for supplying 
the BGV which runs short in the CD-I 2. For example, 
the BGV information edited by a music genre or other 
classification, is recorded in the LD 15, such that, by 
the technique of specifying by an operator or an au- 
tomatic selection, the BGV is demodulated by the re- 
producing unit 18, and the BGV- data g is outputted. 

The servo unit 25 controls the spindle motor 16 
and the pickup 17 in the same manner as the servo 
unit 9. These servo units 9 and 25 undergoes the con- 
trol by the system controller 22a. 

The above video data e from the CD-I data proc- 
essing unit 10 and the BGV data g from the reproduc- 
ing unit 18, are inputted into the superimposer 19. The 
superimposer 19 superimposes the character infor- 
mation to the BGV data g, generates a video signal 
h, and outputs it to the display device 20. The display 
device 20 displays thus given video signal h, on a pic- 
ture plane. 

The system controller 22a performs the system 
control of the music accompaniment playing appara- 
tus including the CD player 3 and the LD player 14. 
Namely, the system controller 22a receives the com- 
mand from the commander 21, and supplies various 
control signals to required each units, according to 
the command. The memory 23 is connected to the 
system controller 22a. 

As the memory 23, an SRAM (Static RAM) which 
is battery backup type, such as a NV (Non Volatile : 
non- volatility) RAM, is preferred. The memory 23 is 
a memory for storing the information recorded in the 
FILE TOC area of the CD-I 2. This information record- 
ed in the FILE TOC area includes a program data re- 
quired for reproduction of the disc. It has been men- 
tioned that this information is repeatedly read each 
time of reproducing each disc. 

Nextly, the main operation of the music accom- 
paniment playing apparatus of the present embodi- 
ment will be explained in the above constitution. 

Firstly, at the time of installation of this music ac- 
companiment playing apparatus, for example, if a 
power supply is switched on, the music accompani- 
ment playing apparatus enters the install mode. 
There are various items as operation at the time of the 
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install mode. Here, only the operations directly related 
to the present invention, will be explained. 

When entering the install mode, under the control 
by the system controller 22a, the CD changer 1 loads 
all of the stored CD-Is 2 to the CD player 3 one after 5 
another. The CD player 3 reads the FILE TOC of the 
loaded CD-I 2, demodulates the read data through 
the reproducing unit 7, and sends it to the CD-I data 
processing unit 10. The CD-I data processing unit 10 
decodes the program data read from the FILE TOC, w 
which is required for the reproduction, and sends the 
data i to the system controller 22a. The system con- 
troller 22a writes thus sent program data i into the 
memory 23. The above mentioned series of operation 
is performed with respect to all of the CD-Is 2 in the 15 
CD changer 1 t so that the program data of all of the 
CD-Is 2 is collected and stored in the memory 23 in 
advance. 

Nextly, when entering the usual music accompa- 
niment play reproduction operation mode, and when 20 
the music selecting command is given to the system 
controller 22a by the commander 21 , the system con- 
troller 22a gives the necessary control signals to each 
units in the system such as the disc change command 
to the driving unit 24 of the CD changer 1 , the repro- 25 
ducing operation control command to the CD player 
3 and the LD player 14 and so on, according to the 
command. 

Now, it is assumed that one CD-I 2 is selected 
and is loaded onto the CD player 3. At this time, it is 30 
necessary to read the program data required for the 
reproduction of this CD-I 2 at first according to the pri- 
or art system. However, since, in the present inven- 
tion, the program data is already written in the mem- 
ory 23 at the time of the installation, there is no need 35 
to read it again, so that, just by reading out the cor- 
responding data in the memory 23, it is possible to 
quickly enter the reproduction operation, and thus 
high speed access becomes possible. The same 
thing can be said as for all of the discs contained in 40 
the CD changer 1. 

As described above in detail, according to the 
first embodiment of the present invention, the pro- 
gram data is read out from the CD-I disc at the time 
of install mode etc., and the operation of writing the 45 
read out program data into the memory is performed 
with respect to all of the CD-I discs contained in said 
disc changer. The reproduction operation is per- 
formed with reference to the program data written in 
the memory at the time of information reproduction so 
operation of the CD-I disc. Accordingly, it turns out 
that the program of each CD-I disc is transferred to 
the side of the memory beforehand, so that there is 
no need to read the program from the disc for every 
CD-I disc, and it is possible to make the access spee- 55 
dy, which is accompanied by a disc change. 

Further, the initial load operation of the CD-I disc 
can be made simplified, and when applying it to the 



music accompaniment play, the operation of shifting 
to the next music can be quickly performed. 

Next , the second embodiment of the present in- 
vention will be explained hereinbelow with referring to 
FIG. 4. 

FIG. 4 shows a block diagram in case of applying 
the present invention to a music accompaniment 
playing apparatus. In FIG. 4, the same constitutional 
elements as those in FIG. 1, carry the same refer- 
ence numerals, and the detailed explanations thereof 
are omitted. 

In FIG. 4, the music accompaniment playing ap- 
paratus is provided with a graphics decoder 8, which 
is controlled by a system controller 22b. A plurality of 
the CD-Gs 4 as well as the CD-I 2, are accommodat- 
ed in the CD disc changer 1 , while the CD-I 2 is load- 
ed from the CD changer 1 to the CD player 3 in the 
figure. 

The CD changer 1 contains a plurality of discs (for 
example, 300 discs), and is adapted to selectively 
load each disc to the CD player 3 by the driving unit 
24. As one manner of storing discs, a total of 300 discs 
including 299 discs of the existing CD-Gs 4 and just 
1 discs of a newly added/exchanged CD-I 2, are stor- 
ed therein, for example. 

The CD-G 4 has a format by which graphics data 
is recorded in the sub code (8 bits) area (R to W) of 
each frame, in addition to the main data which con- 
sists of the music data. 

On the other hand, unlike the CD-ROM, the CD- 
1 2 is not restricted as for the kind of data to be record- 
ed into the data area, but is able to record character 
data etc. other than audio data. 

The example of this format is shown in FIG. 3, as 
explained before in detail. In the present embodiment, 
the FILE TOC prepared as the above mentioned ap- 
plication, is used as a storing section for the informa- 
tion about all CD-Gs 4 accommodated in the CD 
changer 1, and the music title information of the mu- 
sic of music accompaniment play recorded in the pro- 
gram area of each CD-G 4. 

In FIG. 4, the CD player 3 reproduces the record 
information of the CD-G 4 or the CD-I 2 selected from 
the CD changer 1. Namely, for example, under the 
predetermined rotation by the spindle motor 5, the 
loaded CD-I 2 is optically read by the pickup 6, and 
the RF signal converted into the electric signal by the 
pickup 6, is reproduced or demodulated by the repro- 
ducing unit 7. The servo unit 9 performs the number 
of rotations control of the spindle motor 5, the focus- 
ing and tracking controls of the pickup 6 and so on. 
Since the graphics data is included in the record in- 
formation in case that the disc of the reading object 
is CD-G 4, the graphics decoder 8 is an apparatus for 
decoding the graphics data, to output graphics data 
f, which is the result of decoding. The CD-I data proc- 
essing unit 10 is connected to the output of the repro- 
ducing unit 7. 
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In case that the disc of the reading object is the 
CD-I 2, the CD-I data processing unit 10 is adapted 
to extract the peculiar data i.e. the volume descriptor 
information VD, for example, and output the music ti- 
tle data e. In case that the disc of the reading object 5 
is either the CD-G 4 or the CD-I 2, the CD-I data proc- 
essing unit 10 is adapted to extract the audio signal 
therefrom and output the audio signal b to the ampli- 
fier 11. An example of a detailed constitution.of the 
CD-I data processing unit 10 is shown in FIG. 2. 10 

The amplifier 11 combines the voice signal c from 
the microphone 13, and the audio signal b from the 
CD-I data processing unit 10, amplifies it to a prede- 
termined electric power level, and outputs the compo- 
site signal d to the speaker 12. 15 

The LD player 14 is an apparatus for supplying 
the BGV which runs short in the CD-G 4. The servo 
units 9 and 25 are subjected to the control of the sys- 
tem controller 22b. 

The above explained music title data e from the 20 
CD-I data processing unit 10, the graphics data f from 
the graphics decoder 8 and the BGV data g from the 
reproducing unit 18, are inputted into the superimpos- 
er 19. The superimposer 19 superimposes these 
character information to the BGV data g, generates 25 
the video signal h and outputs it to the display device 
20. The display device 20 displays thus given video 
signal h on a picture plane thereof. As a display mode, 
there may be such examples that the graphics data f 
(words) is synthesized on the BGV, the music title 30 
data e is superimposed on the BGV, and the music ti- 
tle data e is superimposed on the BGV of one color 
background. 

The system controller 22b performs the system 
control of the music accompaniment playing appara- 35 
tus including the CD player 3 and the LD player 14. 
Namely, the system controller 22b receives the com- 
mand from the commander 21, and, according to the 
command, it supplies various control signals to each 
necessary unit. The memory 23 is connected to the 40 
system controller 22b. 

The memory 23 is a memory for storing the music 
title data of the musics of music accompaniment play 
stored in the CD-I 2, as for all of the CD-Gs 4, at the 
time of installation of the music accompaniment play- 45 
ing apparatus. As the memory 23, for example, a 
semiconductor memory, such as a DRAM (Dynamic- 
RAM), may be used. Assuming that the music titles 
for 3,000 musics are to be stored, about 120 K bytes 
of memory capacity is required. Namely, in case of so 
3,000 musics, it becomes 2 bytes x 20 character x 
3,000 musics = 120,000 bytes as 20 characters are 
prepared per music. In addition to this, considering 
the data volume required to direct the address (the 
position and the track number on the disc) of the pro- 55 
gram of each disc, the memory 23 can be realized by 
use of a 256-K bytes DRAM on the whole. The origin 
of storing the music title data and the addresses, 



which are to be stored to the memory 23, is the CD- 
12. 

The main operation of the present embodiment 
will be explained in the above constitution. 

Firstly, by injecting the power supply, the opera- 
tion enters the install mode at the time of installation 
of the music accompaniment playing apparatus. Al- 
though there are various items in the operations at 
the time of the install mode, the operation directly re- 
lated to the present invention, will be explained here. 

When it enters the install mode, the CD-I 2 is se- 
lected from the CD changer 1 under the control by the 
system controller 22b, and is loaded to the CD player 
3. The CD player 3 is controlled to read the volume 
descriptor VD from the loaded CD-I 2. The RF signal 
of the music title information read by the pickup 6, is 
demodulated by the reproducing unit 7, decoded 
through the CD-I data processing unit 10, and is tak- 
en into the system controller 22b as the music title in- 
formation i. The system controller 22b writes the in- 
putted music title information i to the memory 23. The 
installing operation as for the music title information 
is completed up to this point. 

Nextly, at the time of the normal music accompa- 
niment playing reproduction operation, when the mu- 
sic selecting command is given to the system control- 
ler 22b from t he commander 21 , the system controller 
22b supplies the required control signal to each unit 
according to the given command. Namely, the system 
controller 22b controls the exchanging operation of 
the selected disc by the driving unit 24, the reproduc- 
tion operations by the CD player 3 and the LD player 
14, and so on. These series of operations are same 
as in the case of the conventional CD-G type music 
accompaniment playing apparatus. 

The different points are that, before beginning 
the reproduction of the CD player 3 and the LD player 
14, the system controller 22b reads the music title in- 
formation of the musics of music accompaniment play 
corresponding to the selected CD-G 4, from the 
memory 23, and the system controller 22b sends the 
music title information j to the superimposer 1 9 to dis- 
play the information j on the display device 20. As a 
result, it brings such an advantageous effect that the 
title of the music of music accompaniment play to be 
reproduced from now, can be recognized, and thus, 
an unnecessary selection and a selection by mistake, 
can be checked before actually reproducing them. Af- 
ter checking the music title, it enters the reproduction 
mode in succession, as long as no cancellation com- 
mand is given. 

In the above mentioned explanation, the music ti- 
tle information j is transmitted to the display device 20 
through the superimposer 19. However, it may be di- 
rectly supplied to the display device 20. Therefore, 
the display device 20 in this case, may be a TV mon- 
itor set at the vicinity of the operator, independently 
from a TV monitor set at the audience seats, wherein 
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the music tide information j may be supplied only to 
this operator's TV monitor. 

Moreover, although the above mentioned explan- 
ation is made as for the case that the CD-I 2 is just 1 
disc, the number of the CD-I may be two or more as 5 
occasion demands. As an example of such an occa- 
sion, there is an occasion where the existing CD-Gs 
are successively converted to the CD-I little by little, 
or an occasion where many discs are contained in one 
CD changer, so that the music title information are 10 
distributed to two or more CD-Is. 

As described above, according to the second em- 
bodiment of the present invention, the program infor- 
mation name in each first format disc is recorded in 
the second format disc. At the time of installing the 15 
disc player etc., the program information name is 
transferred from the second format disc to the mem- 
ory to store it. Prior to the reproduction of each CD- 
G, the program information name of each CD-G of the 
reproduction object, is displayed. Thus, there is no 20 
necessity to exchange whole first format discs. The 
program information name with respect to all discs 
can be displayed beforehand, just by preparing the 
second format disc or discs , which number is limited 
to the minimum degrees, according to the second em- 25 
bodiment of the present invention. 

Nextly, third to fifth embodiments of the present 
invention will be explained. 

Each of the third to fifth embodiments is consti- 
tuted such that it displays the title name of the music 30 
of music accompaniment play in a preliminary an- 
nouncement manner, for example, at the timing just 
before the reproduction end of the music which is re- 
produced in precedence, by use of the "information in 
the disc", in a music accompaniment playing appara- 35 
tus using a plurality of discs including CD-I, in case of 
displaying the title name of the music to be repro- 
duced on a picture plane of a monitor. In this case, the 
"information in the disc" used for the standard clock 
generation of the clock means to count the image dis- 40 
play timing of the title name, differs depending upon 
the models of discs, and, according to it, the consti- 
tution of the music accompaniment playing apparatus 
differs slightly. Thus, hereinbelow, the explanation of 
the music accompaniment playing apparatus will be 45 
explained corresponding to the modes of combina- 
tion of the discs. As the mode of the combination of 
the discs, it is divided roughly into the following three 
categories. 

(1) The mode in which the discs in the CD so 
changer 1 are constituted of a large number of the 
CD-Gs and a small number of CD-Is. 

(2) The mode in which all of the discs in the CD 
changer 1 are constituted of the CD-Is. 

(3) The mode in which the discs in the CD-chan- 55 
ger 1 are random mixture of the CD-Gs and the 
CD-Is. 

FIG. 5 shows a third embodiment of the present 



invention. The third embodiment is an example of the 
music accompaniment playing apparatus in the case 
that the disc constitution is the above mentioned (1) 
mode. 

In FIG. 5, the same constitutional elements as 
those in FIG. 1 and FIG. 4, carry the same reference 
numerals, and the detailed explanations thereof are 
omitted. The third embodiment is provided with a 
graphics decoder 3, a system controller 22c, a display 
controller 26, and a display device 27. 

In FIG. 5, the CD changer 1 accommodates a 
plurality of discs, and is constituted so that it selec- 
tively load each disc to the CD player 3 one by one 
by the driving unit 24, according to an exchange com- 
mand. 

There are accommodated in the CD changer 1, 
300 discs in total, including, for example, 299 discs of 
CD-Gs 4 as an existing type disc, and just 1 disc of 
CD-I 2 as a newly added/changed disc. 

The examples of the format of each disc, are 
shown in FIG. 3, as aforementioned. 

The CD-G 4 has such a format by which the word 
data, which consists of the graphics data, is recorded 
in the sub code area (R - W) of each frame (not illu- 
strated), other than the audio data, which is recorded 
in the program information area. 

The format of the CD-I 2 is prescribed on the ba- 
sis of the CD-ROM, which details are prescribed ac- 
cording to the mode 2 of the CD-ROM. Unlike the CD- 
ROM, the CD-I 2 is not restricted about the kind of 
data recorded in the data area, so that it is possible 
to record the character data etc. other than the audio 
data to it. There is a CD-I Ready as a modification of 
the CD-I. As shown in the format 100b of FIG. 3, the 
CD-I Ready has the CD-I area and the FILE TOC area 
through the gap area between the TOC area and the 
TNOL The VD information is prepared in the CD-I 
area, and is the description word which appropriately 
expresses and describes the contents of the informa- 
tion stored in the disc. The information about all of the 
CD-Gs 4 accommodated in the CD changer 1 and the 
"title" and the address (the position and the track 
number on the disc) of the music of the music accom- 
paniment play, which are recorded in the program 
area in each CD-G 4, are recorded in the FILE TOC 
area, which is prepared as the application. 

The format of CD-I 2 is defined by two formats of 
form 1, 2, such that a sub-header (8 bytes) is ar- 
ranged next to the header portion of each format File 
number (File No.) SO, channel number (Channel No.) 
S1, sub-mode (Sub mode) S2, and coding informa- 
tion (Coding information) S3 are recorded in the sub- 
header, as shown in FIG. 6. Data of these SO to S3 
are recorded twice in a repeated manner. Repeating 
twice is for the countermeasure against the reading 
error. 

Among these, as shown in FIG. 6, the sub-mode 
S2 includes a flag bit (a total of 8 bits), which indicates 
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the attribute of the pertinent block i.e. distinguishing 
audio data or video data, distinguishing form 1 or form 
2 and so on. One bit code called as a "trigger bit" (Trig- 
ger bit), is recorded in the sub-mode S2. This trigger 
bit is built up once at the interval of 1/75 seconds. 5 
Thus, it is possible to utilize this trigger bit as a stan- 
dard clock in a cycle of 1/75 seconds, and it is also 
possible to constitute a clock means by counting this 
standard clock by a software counter set in the CPU 
in the system controller 22c. This point will be ex- 10 
plained later in detail in the section of the image dis- 
play controlling operation of the "title name". 

On the other hand, as shown in the format 100c 
of FIG. 3, as one form of the CD-I f for example, the 
TN01 may be used as the CD-I track, and the TNO 15 
2 and the tracks thereafter may be used as the CD- 
DA tracks. 

Both of the above CD-DA (CD-G) and the CD-I 
Ready have the TOC (Table of Contents) area. The 
flag bit, which indicates the kind of the disc (i.e. dis- 20 
tinguishing CD-DA (CD-G) or CD-I) is built up to the 
predetermined position in this TOC area, so that the 
kind of the disc can be identified by this bit. The re- 
production mode of the music accompaniment play- 
ing apparatus differs according to the result of read- 25 
ing this bit. Moreover, in the TOC, the address data 
in the musical movement is included as the address 
of the music of the music accompaniment play, so 
that this time information can be also used by the 
clock means in the same manner as the trigger bit of 30 
the CD-I. This point will be also mentioned later in the 
section of the image display controlling operation of 
the "title name". 

Again, in FIG. 5, the CD player 3 reproduces the 
record information of the CD-G 4 or the CD-I 2 select- 35 
ed from the CD changer 1 . Namely, for example, un- 
der the predetermined rotation by the spindle motor 
5, the loaded CD-I 2 is optically read by the pickup 6. 
The RF signal converted into the electric signal by the 
pickup 6, is demodulated in the reproducing unit 7. 40 
The servo unit 9 performs the number of rotation con- 
trol of the spindle motor 5, the focusing control and 
the tracking control of the pickup 6 and so on. Since 
the graphics data is included in the record information 
in case that the disc of reading object is the CD-G 4, 45 
the graphics decoder 8 is an apparatus for decoding 
the graphics data, and outputting the graphics data f 
as a result of decoding. The CD-I data processing unit 
10 is connected to the output of the reproducing unit 

7. 50 

If the disc of the reading object is the CD-I 2, the 
CD-I data processing unit 10 outputs the peculiar data 
i.e. the title name data e and i of the music of music 
accompaniment play, for example, which are stored in 
the FILE TOC area. Even if the disc of the reading ob- 55 
ject is either the CD-G 4 or the CD-I 2, the CD-I data 
processing unit 10 extracts the audio signal, and 
sends the audio signal b to the amplifier 11. The ex- 



ample of the detailed constitution of the CD-I data 
processing unit 10 is shown in FIG. 2, as aforemen- 
tioned. 

The amplifier 11 combines the voice signal c from 
the microphone 13, and the audio signal b from the 
CD-I data processing unit 10, amplifies it to a prede- 
termined electric- power level, and outputs the com- 
posite signal d to the speaker 12. 

The LD player 14 is an apparatus for supplying 
the BGV which runs short in the CD-G 4. The servo 
unit 25 controls the spindle motor 16 and the pickup 
1 7 as well as the servo unit 9. These servo units 9 and 
25 are subjected to the control by the system control- 
ler 22c. 

The above title name data e from the CD-I data 
processing unit 10, the graphics data f from the 
graphics decoder 8 and the BGV data g from the re- 
producing unit 18, are inputted into the superimposer 
19. The superimposer 19 superimposes these char- 
acter information to the BGV data g, generates the 
video signal h, and outputs it to the display device 20. 
The display device 20 displays thus given video sig- 
nal h on the picture plane thereof. There are such ex- 
amples as the display mode, that the graphics data f 
(words) is combined is on the BGV, the title data e is 
overlapped on the BGV, and the title data e is super- 
imposed on the background BGV of one color. 

The system controller 22c performs the system 
control of the music accompaniment playing appara- 
tus including the CD player 3 and the LD player 14. 
Namely, the system controller 22c receives the com- 
mand from the commander 21 , and, according to the 
command, supplies various control signals to each of 
the required unit. The memory 23 is connected to the 
system controller 22c. 

The memory 23 is a memory for storing the title 
name data of the music of music accompaniment play 
with respect to all of the CD-Gs 4, which is stored in 
the CD-I 2, at the time of installing the music accom- 
paniment playing apparatus. 

The main operation of the apparatus will be ex- 
plained in the above constitution. 

Firstly, at the time of installing the music accom- 
paniment playing apparatus, the operation enters an 
install mode, upon injecting a power supply. Though 
there are various items in the operation at the time of 
the install mode, the operations directly related to the 
present invention, wilt be explained here. 

When it enters an install mode, under the control 
of the system controller 22c, the CD-I 2 is selected 
from the CD changer 1 , and is loaded to the CD player 
3. The CD player 3 is controlled to read the FILE TOC 
from the CD-I 2 which is loaded. The RF signal of the 
title name data read by the pickup 6, is demodulated 
in the reproducing unit 7, is decoded through the CD- 
I data processing unit 10, and is taken into the system 
controller 22c as the title name data. The system con- 
troller 22c writes the inputted file name data i into the 
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memory 23. The installing operation about the title 
name data is completed up to this point. 

Nextly, at the time of the usual reproducing oper- 
ation of the music accompaniment play, when the mu- 
sic selecting command is given to the system control- 
ler 22c by the commander 21, the system controller 
22c gives a required control signal to each unit ac- 
cording to this command. Namely, the system con- 
troller 22c controls the exchanging operation of the 
selected discs with respect to the driving unit 24, and 
the reproducing operation of the CD player 3 and the 
LD player 14, and so on. 

Now, assuming that a certain CD-G 4 is being re- 
produced. At this time, the system controller 22c cal- 
culates the ending time of the reproduced music of 
the CD-G 4 on the basis of the absolute time data (or 
progress time data) which is read from the TOC of the 
CD-G 4. The system controller 22c, reads out the "title 
name" data of the music of the music accompaniment 
play, which is to be nextly reproduced, from the mem- 
ory 23, by the timing at a predetermined time before 
the ending time. The system controller 22c gives the 
title name data j to the display controller 26, which 
sends the video signal k to the display device 27, so 
that the display device 20 displays in the preliminary 
announcement manner the " title name" of the music 
to be nextly reproduced. Alternatively, the system 
controller 22c may be constituted such that the con- 
troller 22c sends the title data e to the superimposer 
19 from the CD-I data processing unit 10, and super- 
imposes it to the BGV on the display device 20 of the 
music which is being reproduced. The above ex- 
plained displaying operation is controlled on the basis 
of the absolute time data (or the progress time data) 
in the TOC of each CD-G 4, with respect to each CD- 
G 4 to be reproduced. 

On the other hand, if the disc related to the repro- 
duction is the CD-I 2, the "trigger bit" in the sub-mode 
. S2 of the sub-header is used as the standard clock. 
By counting this standard clock by the software coun- 
ter of the CPU in the system controller 22c, the sys- 
tem controller 22c reads the "title name" of the music 
of music accompaniment play, which is to be nextly 
reproduced, from the memory 23 in the same man- 
ner, and displays the title name of the next music at 
the predetermined time before the reproduction end 
of the music under the present reproduction. 

In this manner, irrespective of the kind of the disc 
to be reproduced, the preliminary-announcement dis- 
play "title name" of the music to be nextly reproduced, 
can be performed on the picture plane of the display 
device 20 or the display device 27 at the predeter- 
mined time before the end of the music under the 
present reproduction. 

This fourth embodiment is the example of the 
music accompaniment playing apparatus in case that 
the disc constitution is the aforementioned (2) mode. 

Since the basic constitution of the music accom- 



paniment playing apparatus is the same as that of the 
third embodiment of FIG. 5, the explanation thereof 
is omitted. 

The characteristic feature of the fourth embodi- 
5 ment is the point that the control of the display timing 
of the "title name" of the next music is performed by 
counting the above mentioned "trigger bit". This 
counting operation is realized by the software counter 
of the CPU in the system controller 22c, and the dis- 
10 play timing etc. thereof, is the same as that of the 
third embodiment. 

This fifth embodiment is the example of the mu- 
sic accompaniment playing apparatus in case that 
the disc constitution is the aforementioned (3) mode. 
15 Since the basic constitution of the music accom- 

paniment playing apparatus is the same as that of the 
third embodiment of FIG. 5, the explanation thereof 
is omitted. 

The characteristic feature of the fifth embodi- 
20 ment is the point that the control of the display timing 
of the "title name" of the next music is performed by 
the absolute time data in the TOC if the disc is the 
CD-G 4, and the control is performed by the "trigger 
bits" if the disc is the CD-I, so that both operations 
25 can be performed and that the operations can be au- 
tomatically switched over in accordance with the kind 
of the disc. The discrimination of the disc is per- 
formed by referring to the discrimination bit in the 
TOC. 

30 In addition, in the above mentioned explanation, 

although the title name data e is transmitted to the 
display device 20 through the superimposer 19, it 
may be directly supplied to the display device 27 
through the display controller 26. Moreover, the dis- 

35 play device 27 in this case may be the TV monitor, 
which is, for example, set at the vicinity of the oper- 
ator, and is different form the TV monitor set at the 
seat for the audience. The title name data may be 
supplied only to the operator's TV monitor in this 

40 case. 

As explained above, according to the third to fifth 
embodiments of the present invention, since the in- 
formation title name of other program information to 
be nextly reproduced after one program information 
45 at the specified time during the reproduction of one 
program information, is displayed on the display de- 
vice, the information title name of the program infor- 
mation to be nextly reproduced can be announced be- 
forehand. 

so The invention may be embodied in other specific 

forms without departing from the spirit or essential 
characteristics thereof. The present embodiments 
are therefore to be considered in all respects as illus- 
trative and not restrictive, the scope of the invention 

55 being indicated by the appended claims rather than 
by the foregoing description and ail changes which 
come within the meaning and range of equivalency of 
the claims are therefore intended to be embraced 
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therein. 



Claims 

5 

1. A method of reproducing information of a disc 
player accommodating a plurality of CD-I discs, 
to each of which program data required to repro- 
duce information on the disc is recorded at a pre- 
determined area thereof, said disc player having 10 
a disc changer (1 ) to selectively supply each CD- 

I disc to a reproducing unit (3), characterized in 
that said method comprises the steps of: 

reading the program data from the CD-I 
disc, and writing the read program data into a 15 
memory (23), with respect to all of the CD-I discs 
accommodated in said disc changer; and 

performing a reproduction operation with 
reference to the program data written in said 
memory at the time of the reproduction operation 20 
of the information on the CD-I disc. 

2. A method according to claim 1 , characterized in 
that the program data comprises data indicating 

a title and a reproduction starting address of each 25 
piece of the information included in the disc. 

3. A met hod according to claim 1 or 2, characterized 
in that the program data is read form each of the 
CD-I discs at the time of injecting a power supply 30 
to said disc player. 

4. A disc player comprising a reproducing unit (3) for 
reproducing information recorded on a CD-I disc, 

to which program data required to reproduce the 35 
information is recorded at a predetermined area 
thereof, characterized in that said disc player fur- 
ther comprises; 

a disc changer (1) for accommodating a 
plurality of CD-I discs and selectively supply each 40 
CD-I disc to said reproducing unit; 

a memory (23) for storing the program 
data; and 

a controller (22a) for controlling said repro- 
ducing unit to read the program data from the CD- 45 
I disc and writing the read program data into said 
memory, with respect to all of the CD-I discs ac- 
commodated in said disc changer, and for per- 
forming a reproduction operation of said repro- 
ducing unit with reference to the program data so 
written in said memory at the time of the repro- 
duction operation of the information on the CD-I 
disc. 

5. A disc player according to claim 4, characterized 55 
in that said disc player further comprises a CD-I 
data processing unit (10) for processing the re- 
produced program data and the information of 



the CD-I disc to generate audio data and video 
data corresponding to the program data. 

6. A method of reproducing information of a disc 
player accommodating a plurality of first format 
discs (4), each of which stores program informa- 
tion by a first format, and at least one second for- 
mat disc (2), which stores program information 
name data of each of the first format discs by a 
second format different from the first format, and 
reproducing the program information, character- 
ized in that said method comprises the steps of: 

reading the program information name 
data from the second format disc and storing the 
program information name data into a memory 
(23); 

selecting one of the first format discs to be 
reproduced; and 

displaying the program information name 
data corresponding to the selected first format 
disc before reproducing the program information 
of the selected first format disc. 

7. A method according to claim 6, characterized in 
that said disc player comprises a music accom- 
paniment playing apparatus, and a title of music 
to be reproduced is displayed in the displaying 
step. 

8. A method according to claim 6 or 7, characterized 
in that said first format disc comprises a CD-G 
(4), and said second format disc comprises a CD- 
l(2). 

9. A disc player comprising a plurality of first format 
discs (4), each of which stores program informa- 
tion by a first format, characterized in that said 
disc player further comprises: 

at least one second format disc (2), 
which. stores program information name data of 
each of the first format discs by a second format 
different from the first format; 

a reproducing unit (3) for selecting one of 
the first format discs and reproducing the pro- 
gram information of the selected first format disc; 

a memory (23) for storing the program in- 
formation name data; 

a displaying means (20) for displaying a 
program information name; and 

a controlling means (22b) for reading the 
program information name data from the second 
format disc, storing it to said memory, and trans- 
ferring the program information name data corre- 
sponding to the selected first format disc to said 
displaying means before said reproducing unit re- 
produces the program information of the select- 
ed first format disc. 
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10. A disc player according to claim 9, characterized 
in that said second format disc (2) comprises a 
disc having a data area for storing the program in- 
formation name data on an inner circumferential 
side of an area corresponding to a first program 
area of said first format disc (4). 



1 6. A disc player according to claim 15, characterized 
in that said disc player further comprises: 

a LD player (14) for reproducing video data 
from a LD disc; and 
5 a superimposer (19) for superimposing the 

information title name onto the video data, said 
displaying means displaying the superimposed 
data. 



11. A disc player according to claim 9 or 10, charac- 
terized in that said disc player further comprises 

a disc changer (1) for accommodating said first w 
and second format discs and selectively supply- 
ing one of the first and second format discs to 
said reproducing unit. 

1 2. A disc player according to any one of claims 9 to 15 
11, characterized in that said disc player further 
comprises: 

a LD player (14) for reproducing video data 
from a LD disc; and 

a superimposer (19) for superimposing the 20 
program information name data onto the video 
data, said displaying means displaying the super- 
imposed data. 

13. A method of reproducing information of a disc 25 
player for selecting one of a plurality of recording 
discs (2, 4) and reproducing program information 
included in the selected recording disc, charac- 
terized in that said method comprises the steps 

of: 30 
reproducing one program information; and 
displaying an information title name of an- 
other program information to be nextly repro- 
duced after said one program information, on a 
displaying means (20, 27), at a predetermined 35 
time during a reproduction of said one program in- 
formation. 

14. A method according to claim 13, characterized in 

that said disc player comprises a music accom- 40 
paniment playing apparatus, and a title of music 
to be nextly reproduced is displayed in the dis- 
playing step. 

1 5. A disc player comprising a reproducing unit (3) for 45 
selecting one of a plurality of recording discs (2, 

4) and reproducing one program information in- 
cluded in the selected recording disc, character- 
ized in that said disc player further comprises: 

a memory (23) for storing an information ti- 50 
tie name of the program information of each of 
the recording discs; and 

a displaying means (20, 27) for displaying 
the information title name of another program in- 
formation to be nextly reproduced after said one 55 
program information at a predetermined time dur- 
ing a reproduction of said one program informa- 
tion. 
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